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ABSTRACT 



This seminar focused on costs and productivity as 
they are defined within both education and economics. Some topics 
that received special attention were: definition problems, estimating 
methods, analysis methods, existing research results, and examples of 
improvement in educational efficiency. The document groups seminar 
papers under (1) general concepts and definitions, (2) methodology of 
unit costs and problems related to me?isurement of the educational 
product, (3) special cases of educational productivity and output 
measurement, and (4) practical methods for improving efficiency in 
education. (Author/EA) 
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INTRODUCTION 



After more than a decade of extraordinary expansion, educational 
systems throughout the world, but especially those in developing coxmtries, 
are encountering a period of unusually heavy financial weather. The reason 
is not hard to find. Education, budgets in many countries have more than 
doubled in the past 10 to 15 years. Equally significant, the percentage 
shares of the GNP and of total public revenues devoted to education have also 
risen sharply. In a good -number of developing countries, for example, 
educational outlays have increased from 2 per cent or less of the GNP 10 years 
or so ago to 4 per cent or more now, and from under 10 per cent of total 
government expenditures to over 20 per cent. These percentages obviously cannot 
continue, to rise at this rate indefinitely, because of other important claims 
on scarce* national resources - such as agricultural and industrial development, 
health and housing, and, unfortunate ly.^ police and military requirements. In 
f act,. r-this . percentage curve has already begun to flatten - or has stopped rising 
altogether. r. in many countries . It must be expected, therefore, that annual 
increments to education budgets. will tend to be smaller in the future than in 

the recent past - despite the fact that the need for further educational 

✓ 

expansion, .and particularly for extensive adaptation and improvement, will con- 
tinue to grow apace. 

Paced with . the dilemma of this widening gap. between resources and 
requirements, educational leaders will need to work harder than ever to find 
additional revenues. What is even more important, they will need to give 
unprecedented attention to getting more educational results, and better quality 
results, from the resources already available. In short, the i mprovement of 
internal efficiency, and of external productivity has become a matter of 
urgent necessity for educational systems everywhere. 



To cope with this situation, educational managers and planners will 
need the help of improved analytical tools and of fuller information about 
their educational systems. With a view to bringing this imperative need 
into clearer focus, and to- encouraging a more concerted attack on the problems 
of educational efficiency and productivity, the International Institute for 
Educational Planning - as part of its research and training programme - 
organized a special two-week’ seminar on these matters, in Paris in June 1967- 
'Phis seminar was attended by economists, educators, and professors of educa- 
tional planning from Unesco-sponsored regional training centres, and from 
several universities and other research and training organizations The 

first week was devoted to studying the appropriate economic content of training 

2 / 

programmes for educational planners.— During the second week the participants 
examined problems of educational cost analysis, efficiency and productivity. 

This present report deals with the subject matter of the second week. 

The seminar was organized on behalf of the Institute by Mr. Jacques Hallak, 
an IIEP Staff Member, who also contributed the keynote discussion paper which 
is reproduced here, and served as editor of this- collection of papers. Several 
other participants also prepared papers which contributed much to the seminar 
discussions. These papers are reproduced here, with the authors’ consent, in 
order to make them available to a / wider audience . Since a number of them may 
later be formally published, they should meanwhile .not be reproduced in whole 
or in part without the author's written consent'. 



1/ See list of participants In the Annex. 

2 / The proceedings of the seminar during the first week is dealt with in: 
Hallak, J.: Report of the Seminar for Professors' of Educational Planning 
(Economic Aspects ); IIEP, mimeographed document IIEP/S13/7 , 1967. 
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It Is not feasible to present a full summary here of the wide-ranging 
discussions of the seminar. But it may be useful to call attention to the 
following points that received attention: 

Problems of definition : such terms and concepts as systems analysis, 
internal efficiency and external productivity, factor productivity, • costs, 
expenditures, indicators of quality, objective and subjective measures of 
output, optimum combination of components in the educational process, improved 
utilization of educational resources. 

Methods of ,, estimating : such items as educational investments, the cost 
of "repeaters” and ! 'drop-out.s" , educational Inputs and outputs, unit costs, 
teacher productivity, space utilization. 

Methods of analysis : concerning such matters as efficiency and pro- 
ductivity, cost per student enrolled vs. cost per graduate, cost/quality ratio, 
unit cost "norms", unit costs in the framework of systems analysis, efficiency 
and productivity of part-time and non -formal education.; problems requiring an 
inter-disciplinary approach. 

Existing research results : on topics such as equality of educational 
opportunity (the Coleman Report); educational productivity trends in the United 
Kingdom; factor analysis of qualification levels for admission to universities, 
etc.; rates of failure in examinations in Cameroon and Senegal; teacher salary 
trends in developing countries. 

Examples of improvement in educational efficiency : standardization of 
school design and construction (e.g. United Kingdom); more intensive utilization 
of facilities; use of teacher-aides and team teaching; more emphasis on self- 
leaming through programmed instruction, etc,; use of new media; regrouping 
of students by subject and achievement level; multi-purpose classrooms and 



school buildings; efficiencies In procurement, school feeding programmes , 
transport; rational location of school facilities and minimum efficient size 
of units. 

The papers contained in this document touch upon many of the topics 
listed above. They are divided into four sections: 

Section 1: General concepts and definitions 

Section 2: Methodology of unit costs, and problems related to the 

measurement of the product of education 
S e o ti on 3: Special cases of educational productivity and outpu t 

measurement 

Section 4: Practical methods for improving efficiency in education 

The Institute expresses its appreciation to all those who participated 
in the special seminar, and especially to the authors whose papers are repro- 
duced here. The views expressed in these papers are, of course, those of the 
individual authors and do not commit the Institute or Unesco . 



Philip H. Coombs 
Director IIEP 
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PREFACE 



This introductory paper for the meetings of the seminar on "costs 
and productivity" has three purposes: 



( i ) to recall the methodological problems related to the definition 



of productivity, output and efficiency in education; 

(ii) to describe the difficulties inherent in the methods of 
evaluation and analysis; 

(iii) to provide material for discussion on the improvement of 
efficiency in educational systems. 

It has been limited (a) to summarizing the results of specialized 
studies and research, and (b), seeing the weakness of some conclusions, 
to suggesting a basis for future research. 

The urgency of the concrete problems arising in education should not, 
in my opinion, cut short every fundamental research effort. Consequently, 
a considerable part of this paper is devoted to the examination of theoretical 
problems . 

With regard to the terminology used, the fact that education is 
regarded as a sector of production does not in any way mean that it is 
nothing but that. Therefore, the use of terms such as "product, production 
or productivity of education" should not be interpreted as reflecting a 
restricted view of the function and importance of the non-economic effects 
of education. 
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INTRODUCTION 



The development of education relies on financial, material and 
human resources that are so great that educational activity has become 
a leading branch of activity in all countries. In fact, there are few 
sectors that can claim to employ so high a proportion of qualified staff 
or to use so large a share of public expenditure. At the same time, there 
are few sectors in which productivity has evolved so sluggishly and where 
management has remained so conservative. In fact, educational authorities 
are now becoming increasingly convinced that one of the vital aims to be 
achieved in the next few years is to make better use of the resources 
available for education. 

Some systems of education have been described as inefficient and 
others have been criticized for their low rate of productivity. The 
number of studies on output has increased. Techniques of systems analysis 
are now being applied to education, as are other methods, such as the 
theory of investment choice, i.e., cost-benefit analysis. The use of so 
wide a vocabulary not only reflects the dynamism of research in this sphere 
and its inter-disciplinary nature but also contributes to entertaining 
some confusion as to the nature of the various concepts and' their practical 
significance ^ . 

It is therefore necessary to examine the nature and meaning of the 
terms used. The first part of this paper is consequently concerned with 
definitions relating the meaning of concepts in education to that of the 
same concepts in economics. 



1/ For the sake of illustration, here are some terms used by several 

authors with different meanings in each case: overall and marginal 
productivity; internal and external productivity; product; net 
yield; gross yield; apparent yield; real output; returns; 

■ eff ectivity; efficiency; etc. 





The second part discusses (1) the methodological difficulties of 
evaluation vi to. the problems of measuring productivity, output and 
efficiency, and (2) the general principles of analytical methodology 
and its application to education, followed by two annexes with numerical 
examples . 
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I. DEFINITIONS 

The use of the concepts of productivity, output or yield and 
efficiency in education is of comparatively recent origin. It marks an 
extension in the use of terms originally applied in economics to the 
traditional productive activities. 

1. The concepts used in economics 

1.1 Productivity, a theoretical concept, is defined by using the concept, 

of function of production. -.Tt- is .the quotient of the production of a goods 
item and/or a service, or the production of a series of goods and services 
and one or several production factors (see 12). For example, productivity 
may be measured in relation to fixed capital, the manpower used or invest- 
ment. Usually a distinction is made between over-all and marginal produc- 
tivity. Whether it is calculated on the basis of absolute figures or incre- 
ments — ■ , productivity is an estimate of the product in factor units (or 
output in units of input). ‘ '' 

1.2 Yield or output also represents production in relation to certain 
basic factors, e.g. equipment, capital, labour. In this sense, productivity 
and yield or output are two terms, in economics covering approximately the 
same notion. The use of either has become current. As a result, both are used 
indifferently,: e.g./ ’’hourly productivity rate" or "per hour output". However, 
usage sometimes requires the use of one rather than the- other of these terms. 



1/ i.e. P = (K, N, .,..) a function of production; K.N. are factors. The 

productivity of factor K. , defined on. the basis of absolute figures, is 
given by P/K; the productivity o f- -the -fae-tor K, on the basis of incre- 
ments, is given by /\ P/K = P (K + /\ K,N, . w): - P (K,N, . . . ) 

- A K - 



PRODUCTIVITY TRENDS IN FRANCE BETWEEN 1781 AND 1938 
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Source : (19) 



For example, it is usual to speak of the- "yield of stocks and bonds" 
rather than of their "productivity", while it is far more common to refer 
to labour productivity than to labour output. 

1.3 Efficienc y may be defined as the capacity of producing a maximum 
result with a constant effort or a minimum effort with a constant result. 

It follows from this definition that efficiency is measured by comparing, 
whether implicitly or explicitly, one entity with another entity; the 
index, of comparison of results and efforts may be regarded as an indicator 
of efficiency. For example, one production factor may be more efficient 
than another if its productivity is higher. In other words, productivity 
and yield may be regarded as indices of efficiency. Other indices, very 
similar in meaning, have also been put forward. These include the cost- 
benefit ratio represented by the quotient of the amount of profit (receipts 
less expenditure) divided by the amount of expenditure, or by extension of 
the relationship between value added and production factors.^ 

1.4 In. short, the definitions of the various concepts referred to, all 
clarify the relationship between the end product and the consumption of 

any given system . For example, if. the system concerned is a national economy , 
the average hourly productivity links the product of the system, i.e. the 
GDP and the consumption of the labour factor measured by the number of hours 
worked. Another example, is the following: if the system concerned is an 
electric power station, the yield is defined as a ratio of the product, 
i.e. the quantity of electric power supplied, to the consumption, i.e. 
the quantity of coal or other fuel burned in the power station, etc. 



1/ Where R represents receipts, E expenditure, 0 output and I input: 

the cost-benefit ratio may be expressed as R-E and by extension, 0-1 

E I 




1.5 In conclusion, before considering the special case of education, the 
definition of the various concepts involves the following notions: 

- the system , which may be defined as a structured whole whose function 
is to consume factors and to produce goods and services; 

- the . products and the quantities consumed by it. 

2. The concepts as used in' education 

2.1 What systems of reference may be used in the case of education? 

(a) The national economic system (or a sub-system including education); 

as in the case of every productive sector, educational activity is 
then regarded as a factor of economic and social development. 

(b) The general system of education (or a sub-system contained therein). 
Educational activity may then be regarded as a process consuming 
certain factors (teachers, equipment, fixed capital, etc.) and 
producing general education and specialized training. 

The former case refers to productivity, output and efficiency of 
education as a factor . The latter case refers to the productivity, output 
and efficiency of various factors consumed in education as a system. 



2.2 The productivity, output" and efficiency of education . The contribution 
of education to overall economic and- social development has been demonstrated 
in several papers /see (8) and (25)_/»~^ All these studies, whether macro- or 



1/ Thus, while assuming that the differences of’ average income, among 
population groups provide an indication of the difference of the 
average contribution to production made by the individuals composing 
.them,. Denison arrives at the following figures, ’with the : average income 
of those who have had eight, years of education being fixed at 100. 



Number of years ; 


at school 


Average income spread based on 
average incomes of those with 
8 years of formal schooling. . .. .. 




• - ! .0 


* o 


. ■ 50 ...... 




1 - 


4 , 


65 




5 - 


7 


80 




8 




100 




9 - 


11 


115 




12 




140 




13 - 


15 


165 




16 and over 


235 
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micro-economic, or whether based on an analysis of statistical series 
or resource allocation models attempt: 

(i) to check the consistency of educational achievements with 
r-egard to objectives; 

(ii) to identify education; contribution to economic growth; 

(iii) eorrelatively , to circumscribe the share allottable to 
education when distributing the benefits of expansion. 

In this case, the concept of productivity as applied to education 
can hardly be distinguished from that of marginal productivity of economics. 
The productivity of education is defined exactly as that of capital or 
labour. The same holds for output and efficiency. However, it should- be 
noted that, we make a mistake in terminology as a result of constantly 
referring to efficiency of education when what is really meant is the 
efficiency of the decision-making system. For example, an educational 
system which produces too large a number of good geometricians in rela- 
tion to the absorptive capacity of the economy is considered inefficient, 
although it actually is the decision-making. The fact that an educational 
system produces too many art graduates and not enough scientists does 
not mean that it is inefficient, but shows that the -decision-making system, 
is inefficient, since there is no consistency between the targets set and 
the decisions made to achieve them. 

2.3 Productivity, yield and efficiency in education . The system of 
"reference should be clearly def ined/""see ( 13 )_ 7 - This may be: 

- an independent craftsman, his apprentice and workshop; 

- a primary school; 

- the secondary schools of a district; 

- schools of a given area; 

ERIC 
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- a country' s higher education; 

- all educational activity of a country. 

Consequently, concepts affecting education must be analysed in 
relation to a specific system. In this connexion, the selection and 
definition of the terms used must depend on the nature of the problems 
experts are trying to solve. 

2.3.1 If the problem is to assess the operational efficiency of a system 
in order to ascertain, if necessary, ways and means of savings, one must 
fall back either on the concept of overall productivity /measured as a 
ratio of the products (or one product) to total consumption of the system 7 
or the concept of marginal productivity measured by the quotient of the 
system's products and the consumption of one of its factors. 

2.3.2 It may equally occur that the yield concept is used as an indicator 
of a system's efficient functioning representing the ratio of one product 
of the system, viz. the graduated students, to its factors, viz. enrolments 
This concept of educational productivity is likely to avoid certain diffi- 
culties in measuring educational output, although it may prove a rather 
uncertain. yield indicator whose interpretation is not always easy. 

2.3.3 Lastly, the returns concept will allow comparison of alternative 
options, for example, when a decision has to be made between capital and 
recurrent expenditures. There is nevertheless a difficulty in measuring 
the yield of certain educational expenditures; in such a case, system 
analysis is often a very useful aid and essential for facilitating decision 
making. 

3- Educational products and factors 

3.1 The definition and choice of concepts applied to education depend 
directly on the definition of the educational sector itself. In order to 
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assess the productivity or the yield power of a system's factor, it is 
necessary first to define the nature of factors consumed in the system's 
process and secondly to determine the end-product of the system. 

3.2 The factors entering into the system's process represent generally 
a series of material, financial and human resources which contribute to 
the functioning of the system: 

- fixed capital (buildings, land, fixed assets) 

- material and equipment 

- enrolments by grades 

- teaching, staff, administrators, etc. 

- etc . 

3»3 Experience shows that education, like some productive activities, 
supplies more than one sort of output. In fact, some expenditure is not 
directly linked with the teaching function as such, e.g. expenditure on 
health and hygiene, school canteens, boarding houses, etc. Consequently, 
in addition to the- -"products of the system linked with the teaching 
function", there are "related products not linked thereto". 

3.4 The- latter... can fairly easily be defined and measured in so far as 
they are... services in which- market, transactions are involved (lodging in 
boarding. schools,, meals served, medical consultations). However, the 
"products of the system linked with the teaching function"— ^ are increas- 
ingly difficult to define since teaching activity is distinguished from 
other productive activities in two respects: 



1/ Fbr'the purposes of simplification, I shall refer henceforth to . 
"products" or "related products", :as . the case may be. 





(i) There is no price system for educational services as such. 

(ii) Unlike commercial goods and services, where the quantity 
sold indicated by the seller is identical to the quantity 
bought as acknowledged by the buyer, in education, the 
quantity of knowledge dispensed does not in general corres- 
pond with the quantity acquired .—^ 

3.5 In this respect, while, strictly speaking, the measurement of the 
output or "product" should be based on the concept of the quantity of 
knowledge dispensed, there is no doubt that the concepts of efficiency, 
productivity and yield refer to the quantity of knowledge acquired. In 
fact, the concrete measurement of the "product" of a system of education 
allows for a choice between: 

(a) the quantity of knowledge dispensed either weighted or not by 
the size of the class (this concept is related to that of the 
student hour, which is useful in cost analysis); 

■(b) the quantity of knowledge acquired either weighted or not by 
the size of the class (this concept is related to that of the 
number of pupils leaving school after attaining a specific 
level of education); 



1/ It should be noted that the product of education is not restricted 
to the amount of knowledge acquired. Pupils do not merely acquire 
knowledge in schools but also behaviour habits (discipline, perse- 
verance, tolerance, self-control, adjusting themselves, etc.). To 
facilitate our argument, little account is taken of this in this 
paper . 





(c) the quantity »f vocational ability acquired either weighted *r 
not by the size of the class (this concept does in a certain 
respect restrict the output of education to its effect on man- 
power skill) /"see ( 18)_/ 7 - 

Unit price analyses refer to definition (a), while the concepts of 
efficiency, productivity and yield are based on definitions (b) and (c). 




I - 11 




TO SUM UP: 



- A distinction must be made between the productivity (output 
and efficiency) of education, and productivity (output and efficiency) 
in education. 

- These concepts rebate the notion of the product and that of 
factor consumption of educational systems. It might in many cases be 
indicated to resort to the methods used for investment decisions and 
for system’s analysis. 

- Inasmuch as educational systems, like traditional production 
units, supply several types of production, the teaching function ought to 
be distinguished from the other related functions of education, e.g. 
boarding schools, canteens, both as regards the product and the factor 
consumption . Consequently, I have suggested to make a distinction 
between "products" and "related products". 

- In evaluating "products", the two notions of quantity of 
knowledge dispensed and acquired has to be taken into account. 

- The following definitions are put forth as basis for the 
‘ subsequent statements. 

(i) The efficiency of a system is its capacity to produce 

the maximum results with a constant effort or a minimum 
effort with a constant result. 

(ii) Educational yield is evaluated by comparing intake and 
output of an educational system. 

(iii) Overall productivity of the factors consumed in an educa- 
tional system is the quotient of its "product" (and/or 
related products) divided by its consumption. The partial 
productivity of a factor is the relationship between the 
products (and/or related products) and the consumption 
of this factor. 
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II. METHODS 



In the light of above definitions, two types of questions arise : 

(i) How should the concepts of productivity, yield and efficiency 
be measured ? 

(ii) How should these concepts be used in educational planning, 
administration and management ? 

... For the purpose, of replying to the first question, section A 
will assess evaluation methods,, while the second question is. rather 
concerned with analytical methods which- will be dealt , with under section R. 



A. EVALUATION METHODS ; • : 



For the sake of convenience, the methods of evaluating productivity, 
yield and efficiency in education will be considered one by one. 

1. - The , .measurement- of productivity ■ ... 



1.1. A system of education may be regarded as 



a branch : of ' activity the ■ 



main product of. which is the quantity qf. education dispensed. : (and/for acquired) 
out which- also ...supplies .related .services not mainly ...linked ..wi th ..teaqhing . 

In, measuring ...productivity, a ..distinction, must be made between .r.elate/^ ..and 
teaching ••services, . ... ....... 



1.2. ffe-T-ated 's ervi c es . sometimes non- existent ' or -negligeable but often 
considerable, cover those activities' which do not directly deal with the 
teaching but which may be essential to the set-up and operation of the 
system. They include health and hygiene, transportation, housing and 
canteen services. Administration service should possibly be classified 
partly together with teaching activity and partly with related services. 



1.3. Related services consume production factors (investment, equipment, 
material, upkeep and staff) and produce various types of output (meals 
served, housing in boarding schools, school transport, medical care, etc.). 



The development of productivity for one cr a group of factors, may be 
assessed by calculating the ratio of the volume of production (value 
at constant prices) to the quantity of factors consumed. Such estimates 
are faced with the same type of difficulties of computation as are generally 
met with in economic analysis. Therefore, it is unnecessary to go into 
detail here. However, it should be noted that the evaluation of the pro- 
duction of related services can be based on the cost of similar services 
outside education. 

1.4. In considering the factors consumed by the educational sector as 
such, there are no special accounting problems. For example, in calcula- 
ting the productivity per teacher, it is necessary to take into account 
•the number of teachers and possibly their hours of work; to take into 
account the structure of the teaching body, based on qualification 
standards, systems cf weighting are used, e.g. pay scales, or the produc- 
tivity of each group of teachers is calculated separately, assuming that 
it is possible in reality to isolate the output of each single category. 
However, 'these are in principle the standard difficulties met with in 
economics in evaluating productivity. 

1.5* The situation with regard to the calculation of the products of 
education as such is entirely different. As pointed out previously, the 
concept "product” in this case includes the idea of quantities of knowledge 
dispensed and acquired. To the extent that the aim of any sort of educa- 
tion is not so much to dispense knowledge as to ensure the training 
(general and vocational) of a number of pupils, it is my opinion that only 



the quantity of knowledge acquired should be taken account of in evaluating 
productivity. — ' 

1.6. However, even if we accept the assumption that the product equals 
the quantity of knowledge acquired, that quantity will still have to be 
evaluated concretely. In view of the qualitative aspects and the complex 
and composite nature of the notion of acquired knowledge (skill in reading, 
and intellectual, writing, semantic, and counting aptitudes and the very 
nature and aims of education, it has not yet been possible to evaluate 
thorougi*Ly and accurately the products of education. In evaluating produc- 
tivity, therefore, researchers so far have never gone beyond assessing the 
economic aspects of the product of education. /" This certainly cannot mean 
that the other aspects should actually be neglected, as will, transpire from 
section B dealing with analytical approaches./ For this reason, in 
evaluating productivity in education as such, the notion of quantity of 
knowledge (and/or skill) acquired for the exercise of a vocational activity 
must be taken into account . 

l.Y. In evaluating the product in practice, the volume of enrolments 
at the beginning and end of each period is used together with a weighting 



1/ This argument certainly deserves further discussion* The following exam- 

ple may illustrate its purport : the hourly productivity of a teacher, 
calculated on the basis of the quantity of knowledge dispensed, 
increases constantly with the size of a form, as this quantity is 
in direct proportion to that size. Therefore, it should be logical 
to increase as far as possible the pupil/teacher ratio. However, 
experience shows that beyond a certain threshold the efficiency of 
the teacher falls to a very low level. Consequently, teacher produc- 
tivity estimated on the basis of quantity of knowledge dispensed has 
very little meaning, whether it refers to comparing the efficiency 
of different systems or studying that of a particular system. 
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system making it possible to calculate such flows to reflect the "economic 
valuation" of each student category enrolled. ^ On the assumption that it 
is possible to put students by categories, an adequate weighting system still 
has to be defined. Several solutions can be put forth, one of which, in 
particular seems reasonable since it discounts the mathematical expectation 
of future income, thus considering the economic valuation of a student to be 
equal to the present discount value of this student's whole prospective, active 
life income. ^ 



1 / 



The product may be stated in algebraic terms as follows : 



N : 

K 

V. - 1 : 
1 

V. : 

l 



■Number of students passing from grade (i - l) to grade (i). 
during the year t. 

The duration of the cycle. 

The economic valuation of a student with educational 
standard -(i - l). 

The economic valuation of a student of educational 
standard i. 

The product of the educational course during the year t 
would then be : 




- 



V. 



1 



) 



2 / To avoid the weighting problem a productivity indicator consisting 

only of pupils who have completed their course can be proposed. 
Per-teacher productivity is calculated by the ratio of the number 
of pupils to teaching staff as corrected by the "actual average • 
duration of the course", i.e. by the average length of attendance 
of pupils who have completed their course. This index seems 
highly significant when applied to the same educational system. 

■ It is hence indicated to work out analyses on a temporal series 
basis. • However, the index is not suited for international 
■ comparison. 





The following graph, based on information obtained from the 1961 
Canadian census gives an example of weighting. 

INCOMES PER AGE GROUP AND LEVEL OP EDUCATION IN CANADA IN I96I 
(Male non- agricultural working population) 
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Source : ,/cf (2)_7* 



35-44 



45-54 



55-64 



1.8. Apart from the difficulties of obtaining such detailed income sta- 
tistics, there are other methodological problems, not the least of which 
is the selection of an adequate discount rate, although this problem has 
been discussed in a large number of studies and. specialized publications 
on cost benefit analysis /see (9) and (17)/. However, on the assumption 
that it is possible to devise a weighting pattern, figures on proper educa- 
tional productivity can be made available within the limits referred to above 
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2. Measurement of yield and efficiency Indices 

2.1. Research on educational yield has been and still is considerable, 
as the number of specialized publications shows. Some monographs try to 
show how to make use of incomplete educational statistics to calculate 
some output rates. Others, which render student flows by means of a 
system of mathematical equations, try to evaluate more fully and in 
greater detail the components of such a yield. There are others aimed 

at solving specific problems which are limited to calculating very 
approximate yield coefficients. However, all these stress the fact that 
educational statistics in general are not suitable for productivity 
studies £see (3) and (7}7* Yet, the proposals made to improve educational 
statistics at international meetings afford some encouragement. 

2.2. Without going into detail here on the various methods of calcula- 
ting educational yield, the general principle should be recalled. To 
evaluate educational yield of a cohort it is necessary to calculate the 
proportion of graduates or school-leavers, taking into account the length 
of attendance at school. Obviously, the difficulty remains to sort out a 
” cohort" and watch its progress over a period of time. .. 

2.3. Yield so defined makes it possible to estimate the efficiency of 
an educational system, by reasoning implicitly along the following lines : 
In an ideal case, without wastage, every pupil enrolling graduates after 

a minimum attendance required. In this case, the yield rate is one and 
the system is one hundred percent efficient. Thus, yield or output is 
an index of efficiency which, in spite of the reservations ' expressed 
above, is easy to assess. However, this index has some weak points which,, 
while familiar to experts, deserve general attention here : 

(i) Educational yield depends on drop-out rates per class which 
depend not entirely on the educational system. To some 
extent, these rates reflect imbalances of the educational 
supply and demand situation. 
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Consequently, the maximum reference yield is of necessity 
lower than one and this must be taken into account in inter- 
preting this efficiency index. 

(ii, Yield often depends less on the efficiency of education than 
on the institutional regime governing its operation. Reference 
is made only to the opposition of automatic promotion as applied 
by certain systems and repeating tolerance (and encouragement) 
of others. 

Hence, yield or output rates indicating the efficiency of educational systems 
should be used with great caution. 

2.4. Another efficiency indicator is productivity. In the case of related 
services, this indicator makes it possible to judge how the factors consumed 
are used. Thus, the fact that the productivity of a factor is higher in 
one system than in another shows that factor is. being used more efficiently. 

In the same sense, as regards teaching proper, a comparison of productivity 
rates makes it possible to assess efficiency to the extent to which it may 
be shown in how far it has been possible to obtain "the same performance by 
using differently less resources", or how to obtain "better results by making 
better use of the same resources". This leads us to the analytical approach. 



1/ By extension, it is possible to measure efficiency by the cost/benefit 

ratio, i.e. by the quotient of net income over expenditure. With regard 
to related services, cost analysis supplies the amount of expenditure; 
receipts can be calculated on the basis of prices for commercial services, 
thus the cost/benefit ratio can be estimated. As regards teaching proper, 
the amount of expenditure can also be estimated on the basis of costs; 
income can be estimated by following the example of the method of calcu- 
lating the product as outlined above, i.e. on the basis of anticipated 
future income /.see below under B. and in reference ( l)7* 

It is interesting to follow the evolution of this ratio over a period 
of time for each branch of education, although interpreting it in a 
specific case is not always easy, particularly as regards teaching and 
learning properly speaking. 
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B. ANALYTICAL METHODS 



1 . - General remarks 

1.1. The analytical approach and the evaluation approach are closely related 
and the distinction between them is sometimes artificial. Thus, the way of 
using the concept of productivity for the purpose of analysing an educational 
system derives naturally from the way in which this concept has been defined 
for education and the methods of yield evaluation referred to above. For 
example, in analysing the way in which a school transport service operates, 

the extent may be found out to which it might be possible to increase productivity 
by exploiting the vehicles used more intensively by changing the network of bus 
routes . 

1.2. Equally, if the yield of an educational system should, for example, 
show a sharp drop in the rate of promotion at the end of a course (or for a 
class during, a course), an examination of the reasons for this might lead to 
ascribing it in part to the fact that the final examination is too exacting 
for the actual level the students have attained. The responsible authorities 
might then decide either to lower the examination standards or to alter the 
syllabus or even to keep them unchanged. 

1.3. In practice, therefore, some of the situations that should be tackled 

by administrative planners and administrators can be analysed on the bases of 
productivity, yield and efficiency, and this contributes to facilitating the 
making of enlightened decisions. In other situations, however, analysis based 
on these considerations does not facilitate action : ' 

- Even if the productivity of a motor pool and that of boarding schools 
is known, this alone does not make it possible to choose - in a 
specific area. - between setting up a. network of boarding and'mixed 
boarding schools and day schools with organized school transportation. 
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- Although the productivity of a teacher is far higher than that 
of a monitor, in the case of a specific country it might be 
difficult to decide, because of the high costs of teacher-training 
(in teacher-training colleges) and the extreme shortage of 
available funds, whether it is not more efficient to maintain 
an existing structure of teacher qualification, and be ready to pro- 
mote a system of in-service training and to distribute educational 
tasks among teachers more rationally 

In general, the decisions made do not refer to the overall distri- 
bution of funds allocated for education but' only to the allocation 
of an increment' in financial resources made available. Education- 
al planners have to make out where the increment is to be planned 
for use; school principals receiving donations have to consider 
how best to use them and usually have to choose among several 
priorities, when submitting their requests to the relevant ministry. 
In that' connexion, it- is not always enough to know the output and 
productivity of the system in .choosing one among several priorities. 
1.4. In all these situations, comparison of the probable consequences 
of the various possible decisions is necessary. Therefore, among the metho.ds. 
used in selection, analytical methods must be included, e.g. cost/benefit . 
analysis and system-analysis. 

2 . The principle and the methods 

2.1. Cost/benefit analysis and system-analysis both derive from the 

same general principle; to compare several situations from the double 
point of view of factor consumption and the production of goods and services, 
and in this way to draw lip an order of preference . in the light of specific 
criteria. In cost/benefit analysis, these criteria are generally based 
on economic data, but this is not necessarily the case in system-analysis. 
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2.2, It should be remembered that ccst/benefit analysi ", a tool used in 
economics for investment decisions , is based on the theory that it is 
possible to estimate the cost and the benefit of every decision. In order 
to classify decisions by order of preference* a calculation is made of the 
yield rate resulting from the ratio between the net benefit and the cost 
/see ( 23 ) /. In order to render yield rates or cost/benefit ratios compa- 
rable and significant* it is obviously necessary to introduce the time factor 
in calculation. Thus in case the expenditure involved in a decision has to 
be met in the year o, the aggregate benefits accruing over the succeeding 
years will have to be spelt out as actual value in year o. This means that 
benefits are discounted by deflating them through application of a discount 
rate. As is well-known, the choice of the discount rate represents a very 
delicate stage in cost/benefit analysis /see (9)7* 

2.J>. System-analysis is not based on a general and absolute method, 
since output and input values depend on the specific problem to be dealt 
with. In some systems, e.g. power conversion systems, output is measured 
directly in total values, e.g. calories. In other cases, analysis is con- 
cerned mainly with output variations as a function of input variations, 

(e.g. entropy or the quantity of information in cybernetics). In education, 
because of the highly complex nature of the product, output and input 
variations are compared. The usual approach is first to define appropriately 



1/ Where Eb is the gross benefit for year i and a the discount rate, 

the accrued benefits discounted for the year o are : 

B1 B2 Bi . ^ 

B o "1+a + Tl+a)2 + (I+aT a * * * ■ 

and the yield rate of the expenditure Do is given by the equation 

~V _ Bo - Do 
1 " Do 

This rate calculated for each project; in principle, the operation 
yielding the maximum value for ~( is the most interesting. 



the features of a system (known as the features of the control system) and 
then to vary input components and to measure their effects on the output 
make-up / see (l 6 )_ 7 . Comparison of characteristics of the system which 
show differences with those of the control system affords an order cf 
preference. Consequently, because of the flexibility of the system-analysis 
method, it can be used both to examine the possibilities of an improved 
allocation of resources devoted to the system and to decide how increased 
funds made available can be used. Therefore, it can hence be considered a 
real aid for administrative and managerial purposes, as transpires from 
the following table : 

COMPARATIVE TABLE SHOWING THE EFFECTS OF TWO METHODS OF 
RESOURCE DISTRIBUTION OF EQUIVALENT VALUE 





Supplementary lectures 
for average pupils 
(+ $ 8,000) 


Tuition and supplementary 
guidance of pupils 
(l psychologist : 

+ $ 8,000) 




Pupils whose I.Q. 
varies between 


Pupils whose I.Q. varies 
between 




100-120 


75-100 


100-120 


75-100 


Social studies 


0 


0 


0 


+ 0,1 


Natural sciences 


+ 0.1 


0 


0 


0 


Drafting ability 


+ 0.2 


o 


0 


0 


Thinking ability 


+ 0.2 


0 


0 


+ 0.1 


Reading : Social studies 


0 


0 


0 


+ 0.1 


Reading : Natural sciences 


0 


0 


0 


0 ' 


Reading : Literature 


0 


0 


0 


0 


Vocabulary 


+ 0.1 


0 


0 


+ 0.1 


Average 


+ 0.1 


0 


0 


+ 0.1 



Source : (l6) 
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3 . Difficulties of application to aducation 

5.1. The cost/benefit analysis approach has been used to compare the 
yield rate of investments in education and in branches of productive acti- 
vity in order to show the extent to which the amounts devoted to education 
are economically justified. Education is regarded as a production factor 
contributing towards general economic development. Therefore, these studies 
are not concerned with the distribution of funds within education; conse- 
quently, they go beyond the scope of this section, in which only the 
application of cost/benefit analysis as a tool of management, administration 
and planning in education is under discussion. Thus we are concerned with 
it once the overall financial resources allocated to education have been 
clearly circumscribed, so as to assist in deciding between the following 
alternatives : 

- recurrent operating expenditure; ' 

- methods of increasing the supply of trained teachers, 

- etc ... 

3.2. It is comparatively easy to calculate the costs of the various 
possible choices . However, estimating the gross or net benefit encounters 
the same difficulty, viz. that of quantifying output. Personally, I do 
not see why it would be impossible to estimate the value of output by 
weighting the number of pupils at the end. of an educational period on the 
basis of the anticipated incomes per category of education. While such a 
weighting system is far from perfect , it marks a definite step forward 
since, it is better for making decisions to have weak criteria than none 
at all. 

5.3. The difficulties of applying system analysis to education are more 
numerous and more important, since the aim of such analysis is to take 
into account both the economic and non-economic effects of education. Out- 
put is then more difficult to circumscribe since such analysis tries to 
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assess precisely the quantity of knowledge acquired by means of testing 
pupils / see ( 10 ) and (11 y. It is not my intention to draw up a 

complete list of the difficulties of estimating that quantity, but the 
following is worth mentioning: 

- No test, however perfect, can measure all the output factors 
in an educational system. 

- By their very nature, the components of output are not mutually 
independent and the effect of two measures taken simultaneously 
on the output of a system does not equal the sum of the effects 
of each measure taken alone. 

- Test results depend on factors outside the educational system 
perhaps as much as on factors within it. Therefore, system- 
analysis concentrates on variations more than on the absolute 
results of such tests. 

- If they are to have any meaning, tests must be made on large 
scale samples. 

- The cost of using system-analysis is prohibitive, which decreases 
its utility for the developing countries considerably. 

3.^-. The description of the analytical approaches given above has 
deliberately been too general. To be applied, each method has in fact to 
depend on the level of the decision-making unit, e. g. teacher, headmaster, 
vice-chancellor, director-general of primary, secondary or higher education, 
secretary-general of education, educational planning commission, or minister. 





3.4.1. Teachers draw on their educational training, they keep in touch 
with developments in their sphere and tr>y to solve the problems 
certain pupils empirically, and thus to improve their performance. 

3.4.2. The powers of school principals vary widely according to the 
level of education, type of school, country, etc. If they have to request 
budgetary .assistance for future years, they have to establish priorities 
and, for example-, choose between different budgetary operations. When a 
school receives a cash donation, principals have to decide how best to 

•use it. The principal of a small school may content himself with a very 
simple system-analysis. For example, if his school receives a gift of 
$ 8,000, he might use it either to employ a psychologist to give better 
guidance to poor pupils, or to pay for a system of supplementary lectures 
for average pupils (see table for section 23). It has been observed that 
average pupils can be helped to do better if they are given a little more 
assistance and that backward pupils can do better if they receive better 
guidance. A test given to pupils 'shows the effects of each measure, and 
this facilitates the selection of one or the other /see (l6)_7". 

3.4.3. At the highest level, the problems are far more complex: the 
location of new schools - choosing between boarding-schools, mixed boarding 
and day schools - methods of improving teacher training - duration of 
educational courses - use of new audio-visual media - selection procedures, 
etc... The methods of analysis described above may be used to solve some 





problems. In other cases hovyever, it is necessary to devise new and more 
complex ways of allocating funds (see (15) and ( 26 ) ) .^ 
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1/ Hie criteria guiding an investment choice based on the yield rate 

may be recalled: This rate is given by the following equation: 

C B (r ) 

where C represents the cost of investment, 

B the resulting profit. 

Applying this formula to the educational sector, C, represents the 
direct cost and the opportunity cost; C = + C q ; profit may 

be evaluated, for example, by talcing the accrued differential 

ab i 
(1 -i- r) 1 

(lc represents the period of working life as from the end 
. of .. educational training ) 

The equation for the yield rate ”r" is hence: 



income, vis. B (r) = £ 

1 




a b. 

l 

(ITT ) 1 



(It should be noted that the term investment” does not correspond to 
"Gross Fixed Capital Formation", but is.. used in a wider sense). 
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IN SUMMARY 



In chapter Ilj v'c . ich deals with methods of evaluation and analysis, 
the following conclusions were reached: 

the productivity of related services can he measured by the 
same methods as those used for the measurement of economic 
productivity. 

- productivity in education as such can be measured if the product 
is taken to mean the economic valuation of each student. 

it is difficult to measure yield because of the need of sorting 
out a specific cohort and of watching its progress over time. 
Caution should be taken in assessing yield. 

- the cost/benefit approach and system-analysis are first-rate 
tools for facilitating decision-making' ih education. 

cost/benefit analysis consists in rating decisions by order 
of preference on the basis of their yield potential. 

system- analysis, as applied to an educational system, consists 
in specifying the ratio of input to output. 

- educational tests make it possible to qualify the educational 
"end product" with relatively good results. However, there are 
many obstacles to the large-scale use of these tests for survey- 
ing purposes. 





ANNEX A 



CHAPTER II 

Hourly productivity for an educational course: 
Establishment of formulae and numerical example 



1. Establishment of formulae 

Let P be educational output or "production", 
k 

P = Y n. V. where : n. = the number of pupils passing from 

grade (i - l) to grade (i); 

V, = the value of the quantity of education 
acquired to pass from grade (i - l) to 
grade (i); 

k = the duration of the course. 

Let us suppose that rn = p^ N. where p^ is the promotion rate of 
grade i and N^ 'the number of 'pupils in' grade i. Then, the number of pupils 

who have acquired 'the"'trainihg provided “in grade (i ) equals the number 

admitted to grade (i + l). This is a very strong hypothesis and is scarcely 
relevant in countries where an automatic promotion system works, for which 
other and more complex indicators should be found, e. g. the average marks 
obtained by pupils or teachers' reports. 

Supposing that = A R^, the value of the quantity of education 
acquired to pass from grade (i - l) to grade (i) is arrived at by the discount 
value of the income expectancy during working life which is proportionate’ 
to the "level of training. XrT the following, A Rr is referred to as 
"differential ■ income". :• 
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Consequently: 

k 

p - [ N i R i 
d 

now AR.,= 

' " - 1 



A r it 



J~. V" t 0r ^1*4 + 

(1 + a) it 



= differential income for year t 



= discount rate 



d = length of working life reviewed 



then P 



K. 



I 

i = 1 



p. N. 

l 



L_ 



A r it 



t = 1 (1 + a) 



On supposing that A r.. = A r_^ 




Let be 



m. - the number of teachers for grade i 

H = the number of hours effectively worked per teacher annually 



Hourly productivity 7T 



- — — - = — where mis the total 

m. h mH 



number of teachers 




T7 = 7T (a, m, H, d, p^ A.r ± ) 



O 

ERLC 
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Discussion 



1* 77 is inversely proportionate to the discount rate (a); this is 

not surprising since the higher the discount rate the lower the discounted 
value of differential income. 

2. )) is directly proportionate to the rate of promotion per grade. 

Grades with a low rate of promotion can be detected by analysis. It is 

P 

therefore possible to increase that rate by increasing , without lowering 
the standard of qualification of pupils. 

3. TT is inversely proportionate to the total number of teachers and 
directly proportionate to the number of pupils per class. This statement 
of the hourly productivity for an entire course means that an analysis of 
the teacher/pupil ratio per class should make it possible to find out ways 
and means, of improving productivity simply, by. ..better circumscribing .. enrol- 
ment distribution, e. g. by eliminating low-load classes. Even if there 

is a relationship between the quantity of knowledge acquired and the 
pupil/teacher ratio, ' it is not very great below certain thresholds; in 
other words, to .the extent that promotion rates reflect the importance of 
quantity of knowledge acquired within certain limits, an increase in the 
pupil/teacher ratio will not lead to any-marked ..drop in the promotion rate. 

4. The fact that )) depends on the differential income or the duration 
of working life is hardly surprising. It is obviously extremely difficult 
to evaluate these two variables because of the- lack of available statistics 
and our patchy knowledge in this respect. For now many years will the 
quantity of knowledge acquired have a bearing -on income?' What will that 
bearing be? These are questions for which satisfactory answers will not 

be found for a long time. 

5. Lastly, )) is inversely proportionate to the. duration of work. It 

is difficult to express this statement in a simplified formula. It is 

well known that, starting from a certain level, hourly productivity in 




1-31 

42 




industry decreases when working time increases, more particularly because 
of fatigue. The preceding formulae, which are much too approximate, do 
not very well lend themselves to this type of analysis—^ Therefore, I 
suggest that hourly productivity and productivity per teacher (H x ))) 
be regarded as equally significant. 



6. Because of the lack of precision of the data required for calculation, 

the absolute value of hourly productivity has very little meaning. The same 
is not true for the indices of the evolution in time of hourly productivity. 
Where 7T and )) give the productivity of a system for the years o and 1, the 



evolution index can be 


expressed 


as: 


TT i 








TT o 


. T TT 1 H m 

Now o o- 


: ih 


1 

N. 

l 


i 

Ar i, 


TT 0 H 1 m i 


z P ; 


< 


Ar? 

l 



= I 



l/o 



as a and d are constant 



As. a first approximation, we may assume that H q = 



„ 1 
A r. 

l 



= A. 



the index I 



l/o 



and that 
is expressed merely as 



h/o “ 100 ^. 

m l 



A. n i* r i 



A 

Consequently, while the calculation of hourly productivity as 
defined in this paper gives rise to many difficulties, the definition of 
an evolution index would appear to be feasible. Educational statistics 
supply the values of m and n and it is possible to assess the values of 
Ar by means of surveys. 



1/ School performance should have been related to the working hours 
of pupils, of teachers, etc... 



2 . 



Example (primary education ) 



A^ The following numerical example is- intended purely as an illus- 
tration. The figures given in the table are based on standards 
applicable to certain developing countries. This calculation 
shows : 

a) The need to have annual figures for: 

1. ..promotion rates per class; 

2. number of enrolments per class; 

5. number of teachers per class and their annual hours of 
work; 

4. remuneration levels by level of education. 

b) The need to make assumptions on: 

5. the duration of working life per age group; 

6. the discount rates; 

7. promotion being defined as meaning that only promoted 
pupils have acquired knowledge during the school year - 
this is an extreme hypothesis in the case of the final 
year where the examination is sometimes a means of 
selection rather than a means of graduation; 

8. systems excluding automatic promotion; 

9. differences in the pay scale at the beginning and end of 

a course; these assumptions may be based on rough estimates 
from which by interpolution the remuneration level for the 
intermediate grades may be obtained. 

A 2 In the exercise hereafter, the following assumptions have been 

made: 

- $ 20 base salary (without primary education) 

- 10$ discount rate 

- 20 years the period of working life for which the level of 

education influences the rate of pay. 
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- 1,800 hours per annum; hours worked per teacher .• 

- 3,710 : number of primary school teachers for year 1 

(pupil/teacher ratio = 45) 

- 8. 13 : the multiplying coefficient for differential incomes. 

Where A H is the annual differential income, the 
incomes over 20 years can be expressed : 



A R AR A R 

+ 2 + + o n 

1.10 (1,10) Cl, 10) 



A R 



1.10 



/ 



1 



20 

i.io7 



1 - 1 
1.10 



# 8.5AR 
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ANNEX B 
CHAPTER II ' 

Theoretical example of the use of unit-cost analysis as an 
instrument for investment decisions. 



O 

ERIC 



The problem is to provide schooling for 5^0 pupils dispersed over 
a specific geographical area: the following alternatives are possible: 

1) to construct three mixed boarding schools with six classes of 
JO pupils and to provide a system of bus transport; 

2 ) to construct a school with l8 classes with boarding accommoda- 
tion for a fraction of the pupils enrolled. 

B 2 

Analysis can be simplified considerably by using the following 
assumptions: 

(i) the annual cost of operating is the same in both cases, /The 
recurrent costs of school transport (and the additional fixed 
cost) are equivalent to- the operating- costs of a boarding 
schooi.7* However, it is probable that the total operating ■ 
costs of an l8-class school are lov;er than the operating 
costs of three 6-class schools. 

(ii) it is also assumed that neither solution proposed will have 
any effect on school performance. However, it is likely that 
boarding-schools may have a beneficial effect on the perfor- 
mance of pupils, especially those of lower class origin. 

(iii) f'inal assumption : no account is taken of the expenditure to : . 
be met by families. 

In spite of all these simplifications, the following numerical example 
provides an illustration of an analytical approach. 

I - - *37 

47 



TABLE OP DATA 



Numbe r of pupils l8o 540 







Solution A 


Solution B 


Number of classes 








per school 


c 

{.J 


3x6 


18 


Area in sq. m. 








Sports . ) 






-280 


Music ) 

Manual training shops) 


280 


. , 840 


' 50 

280 " 


Refectory and misc. ) 




690 : ' 


225 


3 laboratories 


250 


230 


Classrooms 


240 


720 . ..... 


720 


Library 
Common rooms 


70 


210 


150 


(kitchens. . . ) 


100 


300 


200 


Total area: 


920 


2 " 7 o 0 


1 935 


Circulation ( 23 $) 


184 


552 


387 


Principal's apartment 


75 


. 225 


75 


Total 1 


17 9 


3 537 


2 397 


Boarding accomoda- 








tion area 








(lump estimate) • 
12 sq.m./j56o 


- 


- 


4 020 


Grand total: 1 


179 


. 3 537 . ■ r-. ; . . 


6 417 


Average unit 








construction cost 
($ 60) 




212 220 


385 020 


Lump cost of equip- 




notional—^ 


notional—^ 


ment " 








Utilisation. cost over 








30 years^ ' duration 
of life (25^) 




53 055 - . 


96 255 


Fixed overall cost 
Fixed annual, cost 


’ . 4 "V 


265 275 


48 i 275" 


( 1 / 30 ) 




$ 8_842 ...... 


$ 16 042 


1 / The equipment is 


not 


listed in detail for. the sake 


of. simplification 




Observations 



b 4 

- The fixed cost is: 

$ 8,842 for solution A. 

$16 042 for solution B. 

- However, if solution A is adopted, the transportation costs must 
be added: 

- 6 buses seating 60 

- $ 10 . 000 per bus 

length of service: 7 years 

- i.e. $ 8,555 per annum. 

- The annual costs thus become: 

$ 17,597 for solution A 

$ 16,042 for solution B 

- At the risk of oversimplification, this example (see (22)) shows, 
nevertheless, the need for being as comprehensive as possible when comput- 
ing total cost of alternative options, so as to be able to arrive at a 
sound decision. It enlightens the possibility of savings in school build- 
ings by making more intensive use of facilities. Approaches of this kind 
(though more elaborate) should be applied more systematically when deciding 
oh the location of school buildings. 
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■RENDEMENT ET PRODUCTIVITE DE L * ENSEIGNEMENT 



par Le Thanh Khol 
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En economie, le rendement se definit comma un rapport entre un resultat 



et le moyen mis en oeuvre pour l'obtenir, les deux etant de meme nature et ex- 
primes avec la meme unite (rendement en sucre de la betterave) ; l'usage cepen- 
dant l'a etenau d tout rapport entre deux faits chiffrables dont l'un est 
considere comme un effet de l' autre (x’endement d’un ouvrier exprime en tonnes 
produites, par exemple). — ' 

Le rendement a ainsi un sens plus etroit que la productivity qui se 
definit comme 'la mesure de l' economie des moyens' 1 , une relation entre un pro- 
duit et ses f acteurs . On peut considerer soit un seul facteur (productivite 
du travail), soit l' ensemble des ressources utilisees : nombre d'heures ouvrees, 
capital physique, capacites intellectuelles, c'est-d-dire la productivite to- 
tale des facteurs. Seule cette derniere est apte d indiquer le degre d'efficience 
d'une economie et de ses di verses branches. 

Ces concepts peuvent etre appliques d 1 ’ enseignement . 

I. LE RENDEMENT EE L ' ENSEIGNEMENT 

Le rendement doit etre envisage sous ses deux aspects : quantitatif et 
qualitatif. 

Quantitativement , il s ' evalue en termes d'eleves formes ou de diplomes (les 
deux termes n'ont pas le meme sens) par rapport d l' ensemble correspondant 
des effectifs mis d l'ecole. 



1/ Agence europeenne de Productivite, Mesure de la Productivite, I. Concepts , 
OECE, Paris, 1955, P- 29-Sq 

x Cette etude est extraite d'un ouvrage intitule L 1 Industrie de 
1 1 enseignement (sous presse) 
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Qualitativement , il s'apprecie d'un point de vue pedagogique : la mesure des 



connaissances et des aptitudes intellectuelles , et d'un point de vue socio- 



car quel est le rendement d'une ecole si les enfant s qui en sortent ne trouvent 
pas d'emploi ou trouvent un emploi auquel ne les a pas prepares leur formation ? 



la proportion de chomeurs intellectuels, le revenu du iL 1 ' instruction, etc... 



Sous 1' angle quantitatif, il faut distinguer le rendement apparent du 
rendement reel. — ' 

Le rendement apparent compare uniquement les effectifs inscrits d'un coUrs 
par rapport iL ceux d'un autre cours, tandis que le rendement reel tient Compte 
des redoublants. Le calcul de ce.- dernier necessite done des statistiques plus 
detaillees que celui du premier. 

Rendement apparent 

Dans la plupart des pays, meme les plus developpes, on ne possede que 
des statistiques d' effectifs inscrits par cours, sans distinction entre nou- 
veaux et redoublants. L'interet porte si ce probleme est en effet recent, lorsque 
les economistes se sont mis £l calculer le cout de 1 1 enseignement et el faire 
ressortir la lourde charge qu ' entrainent les deperditions. L'enseignant lui- 
meme repugne A enregistrer de telles statistiques, pour des raisons humaines 



1/ Distinction introduite par I. Deble, ’’Les rendements scolaires en Afrique , 
in IEDES, Problemesde jplanification de l 1 education. Etudes Tiers Monde, Paris 



economique ■ l' aptitude t repondre aux besoins de l'economie et de la societe. 
Cette qualite "fonctionnelle ' ne peut etre separee de la qualite pedagogique. 



Notons que la qualite peut s' exprimer en termes quantitatifs : par les 
notes de classe, les scores obtenus aux tests de connaissances et d' intelligence 



Nous n' envisagerons pas ici les problemes de qualite. 
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et pedagogiques comprehensibles. C'est cependant leur connaissance precise 
qui permet d'evaluer le rendement de l'ecole et la production annuelle qu'elle 
peut mettre a la disposition de la societe et de l'economie. 

Soit E ^ l'effectif du cours I en l' annee t 

U 



2 

t + 1 
n 

t + (n-l) !i 



II 



t + 1 



" n " t + (n-l) 

■ n etant la derniere annee du cycle. Le taux de rendement apparent est 
le rapport entre l'effectif du dernier cours et celui du premier. 

t? n 

E t + (n-l) 



On peut aussi prendre au numerateur non pas l'effectif inscrit, mais 



seulement les diDlomes 



D 



n 



t + (n-l) 



Le taux de deperdition est le complement du taux de rendement. 



n 



1 - t + (n-l) ou 1 
„ 1 



D 



n 



t + (n-l) 



II est interessant de calculer les taux de deperdition (ou de rende- 
ment) d'un cours k 1* autre pour savoir quels sont ceux qui presentent le plus 
d' obstacles k la progression de l'ecolier, de maniere k y porter remede. 
Rendement reel 

Son analyse suppose, nous l'avons dit, 1' existence de statistiques 
sur la repartition des effectifs scolaires par annee d' etude et le nombre de 
redoublants par annee d'etude. II est bon que ces statistiques s ' etendent stir 



II - 3 
ryn 
Ob 



i 



la duree totale au cycle pour une ou plusieurs cohortes scolaires, mais une 
premiere approximation peut etre donnee par la repartition par annee d' etude 
des effectifs de deux annees scolaires consecutives, avec le nombre de redou- 
blants par annee d' etude pour la seconde annee. 

Le schema suivant permet de preciser l' evolution reelle des effectifs 
dans un cycle de trois annees ( de t §L t + 2) N designant les nouveaux inscrit 
(pour plus de precision, il aurait fallu faire figurer aussi la mortalite). 
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